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Eerth seepmge beslne are uged for the ground dispeasl of low-level-
sotivity ligquid wsete from radicohemical saparptione facilitles,
optimom operation of a baslin la sehleved when the volume of liguid
loet through seepage and svaporation ls equel to or excesda the
volume of liguid sdded by wmete discherge and ralnfell., At the
gevarmah River Flant, where reinfell approximetes the volwnme loat
throwgh evaporation, any raduction ip seepage can subatantially ine
crempe digposal coats by necessitatlng conetruction of additional
basins,

gince exleting basine support heevy growths of wnicellylar green
algas which may be killed by temperaturs variation or by insdvert-
ent pH changes in waste and then depaslited on the begin floor, in-
Pormabian oo the effects of desd mlgee on aoll permeabllity was
needed, A& controlled laberatory study was therefore degigned to
show the effects of gucceaplve algel kille on the pormeabllity of
lgberatory soll columne.

Procedure Employed

Algme were added to laboratory sell columna and killed by lowerlng
the pH of the water, Following each algal kill, water wag passsd
through both test and coptrol coliumms until the eespage rates eha-
bilized. Taeh xill redused seepage rales through the Lest colutms
Lapause dead algee nccumuleted on the surface of the soll., NMaximum
pluggsge of tha teet columns reduced initiel saepege rates by TE

percent,

Apparatus

Laborgtory soil columna were prepered as goown in Flg. 1. The glsee
columne wers 20.3 cn. in length with an lnside dismeter of 2.9 om,
Tus botbom of esch column was [itted with & tio-hole rubber ELopper
that combained two glass dlgeharge tubes. Bectlons of mdbber tuh-
ing, wlth clempe ettachad, were pleced over the ende of the &lacharge
tubeg to allow Ficw of to malntain liguld in the columnd, A layer



of glass wool spproximately 0.6 om. thick wae placed lnside each
eolumm, directly above the rubber stopper, to prevent leoes of sedl
through the discharge tubes,

Detailed Technigue

The sumulative effects of succesaive algal kille on the permeabnility

af laborstory socll eolumhs Were determined aa followa:

COLIMN PREPARATION

1.

gixty grams of finely divided ssndy ocley soil, represeptative
of the soil exleting in besine, wae packed in each of elght
lgboratory scll ecolumms. Four of the columng wers used for

test and four for centrol purposes.

Distilled water wes passed through each column untll the soll
wae thoroughly setureted. A 25-ml. head of water wes maln-
fainad ghave the soll to prevent drylog,

DETEEMINATTON OF INLTIAL SEEPAGE RATES

1.

2,

Four heurs after soll eatwration three pE-ml. &liguots of
dtehilled weter were paseed throygh each column to agsumre
uniform settling of the moll, end bo nullify the effact of
irregiler time intervals betw=ef subeeguent seepsge tests.

After the soll settled, & fourth s5-ml. aligquct wae sdded to
sach column and the time raguired for 1t to pass through 2ach
wes Tecorded. The times for the test cnlvamms gnd these fov
thes cemtrol columna were sveraged separately and swbatitmted
in the following sguetion to calculate initial seepage rates,

v
8 =g



vhere:

B = Seepage rate, ml/om®/min,

¥V = Volume passed through.column, mi,

T = Time reguired for volume of waler to pass through
columns, nin.

A = Ares of moil surfece, erf.

REXIOTION 0F SEOPAGE RATES RESULTING
TROM ATZAL LOAD AMD AJID TREATMENT

1.

A 10=mg. loed of unlesllular green algas, glmiler to the algas
exigting in the besins, was added to each of four test solunns.,

The algal losd was killed by lewering the pH of the water to
about 1.5 upon the sddition of nitric ecld. (Equel volumes

of acid were also sdded to esch control column to Insure That
+he tegt results were indepandsnt of the hydrogen iem elfect

an seepage retes.}

Three 25-ml. allgquots of &letilled weier were then allowed to .
pase through each column to gettle the soll, followed by &
fourth 25-ml, aliguot. The time required for the fourth all-
guot to pees through each column wee recorded. (Thie com-
priges the seepage test,)

Seepage tests were repeated until the seepage rates for sach
column beceme stapilized. At this point full pluggege for
aach &lgal losd was aitained, The lest twe pespage retes for
each algal kill that conflrmad full pluggege were sveraged
and recorded.

The reduced eeepage rates were subtracted from the inltiel
geepage Tates and recorded for both the teat and the comtrol
columne,



B. The perecent reducticn of the initlsl seepage reate In the test
cclugna by each algal loed was caloulated uaing the followlng
squation.

R =212 X/00

where: F = Parcent reduction of initisl tegt column rate by
algal load,
7 = Average teat colwm rate decressc due to algel
loed snd mcld treatment,
¢ = Average control rate decresse duz to scld
tresatment,

I = Tnitlal test column seepage rate,

7 The cumlative cffscts of puccessive algsl kille on the perme-
ability of the scll coclumns were ocbtained by repeating iteme
1 through & untll maximom pluggegs of the galumme resulted
fpem the ourmlative algal losd, Sueceeslve elgal kills were
mede st irregalar intervels varylng from 8 deya to 40 days
ga mhown in the table,

Test Rasults

The cumailative sffects of ten succeaslve algal kills on soil eolum
seapage retes are presemtad In the following tabls.

goil Column Seespage Bates Following ﬂ;ggl Xilla

gumulstive . &¥yg. 'Seepege Rate, TReductiocn of Initisel
Algal Algal Leed, wl,/on® /min Test Column Fete
Deys Kill _ mgfon® ontrTol  TeRb il min .

1 O 0 2.04 2.18 - -
2 1l 1.5 1,41 l.34 0. 834214 &
15 2 3.0 147 1.22 0,56 17
£5 3 4.8 L.45 l.0B .51 24
34 & 6.1 1.6853 0.Bg 0,88 40
Bl 5 Tul 1.79 0. 48 1.45 g7
T8 & 8.1 1,81 0.47 1.48 &8
87 T 5.6 1.B3 0,41 1.60 T4
136 2] 1z2.1 l.88 0,43 1l.64 TE
176 B 1%.8 1.81 Q.37 l.58 Ta
205 10 15.2 l.70 .23 1.60 T4



The syerage pereent of tha initiml seepagu rate in the test columns
remeining after emch algsl xill is showm in Fig. 2. The date show
thet seepage rates of the teet columne wers raduned sn aversge of

10 pereent dwring esch of the firat four elgel kills, Meximum
rluggage of the test columne was achisved when the algel lo8d reache=
ed 18 mg/on® foldowing the eighth slgel tresiment, Initial tent
column apeepage rates were rediosd T8 percant dus to this loading.
Column pluggage wag not sppreclably affected by two sdditionsl algal
treatments.

Every effort wed made to slmulste fipld aonditions in the laboratory
ac that the test date would be applicable to exieting earth beslna,
Diatilled water was ueed, however, ln preference to liguid weste 80
thet test results would show only the effects of the dead algse,

Conclusions

Iaboratory data indicete thet an algal Xill can be expected to par-
tislly plug sandy cley ecil and reduce the cver-all seepege rate of
an earth besln, GSubseguent algel kills can be expected to have a
cummlative effect in reducing the efflclency of a scepage gystem
antil maximum pluggage ls resehed, Although meximm pluggege of
the controlled test columne wes resched with a lesding of 12 mg/ on
peged on dry weight of slgel Lnoewlum, the gpacific loading which
may csuse meximum pluggage of an esrth basin will also depend on
other factors such ss: (L] the type of mlgel growth, [2] the Adsgrae
of chemical or blologiesl decmy of the slgee, [3] the type of seil,
snd [4) the TH of the westes in the basin,
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